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Specification 



1. Title of the Invention 

Thin film semiconductor device 

2. Scope of Claim for a Patent 

A thin film semiconductor device formed on an amorphous substrate, 
comprising: a semiconductor thin film; and an inorganic insulating thin film interposed 
between the amorphous substrate and the semiconductor thin film, wherein impurities 
in the amorphous substrate are prevented from penetrating into the semiconductor thin 



3. Detailed Description of the Invention 

(1) Technical Field to which the Invention belongs 

The present invention relates to a thin film semiconductor device formed on an 
amorphous substrate. 

(2) Prior Art and Problem thereof 

Recently, an attempt is being made to deposit a semiconductor thin film made 
of silicon, CdSe, or the like on an amorphous substrate such as a glass substrate and to 
form thereon a field effect transistor (FET) used for a display device. However, in 
the case of using a boron silicate glass (trade name: Coming 7059) for the amorphous 
substrate, for example, when a semiconductor thin film is deposited on the substrate, 



film. 
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or when the deposited semiconductor thin film is subjected to heat treatment, it is 
found that impurities such as Na and B penetrate from the substrate into the 
semiconductor thin film and diffuse therein at a substrate temperature of 400°C or 
more, deteriorating the electrical characteristics of the devices. 

(3) Object of the Invention 

The present invention has been made in view of the above-mentioned problem 
and provides a thin film semiconductor device capable of preventing impurities in an 
amorphous substrate from penetrating into a semiconductor thin film, to thereby 
improve electrical characteristics of a device. 

(4) Disclosure of the Invention 

That is, the present invention is characterized in that an inorganic insulating 
thin film is interposed between an amorphous substrate and a semiconductor thin film. 

Fig. 1 shows a basic configuration of a structure of the thin film semiconductor 
device. Reference numeral 1 denotes an amorphous substrate; 2, an inorganic 
insulating film that prevents penetration of impurities; and 3, a semiconductor thin 
film formed as an element. It is found that a substrate thus formed is capable of 
preventing penetration of impurities contained in the substrate. In addition thereto, 
owing to its tolerance against processing with strong acid or strong alkali, the substrate 
enables protection of its surface made of boron silicate glass or the like to which 
chemical processing is impossible to conduct. 

(5) Embodiment of the Invention 

A specific embodiment was conducted as follows. A boron silicate glass 
(trade name: Corning 7059) having a size of 50 mm square and a thickness of 1 mm 
was used as a substrate (1) and Ta 2 0 5 (2) was deposited thereon at 2000 A by 
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sputtering. Sputtering conditions were: an RF output of 1 KW; introduction of an Ar 
gas and an 0 2 gas at 6 mtorr and 0.6 mtorr, respectively; and a substrate temperature of 
150°C Then, on top, as a semiconductor thin film (3), a polycrystalline silicon film 
was deposited at 6000 A by plasma CVD method at a substrate temperature of 550°C. 
This polycrystalline silicon film (2) was used to manufacture an element (FET) 
through a publicly known semiconductor element manufacturing process. The 
element thus manufactured was about five times larger in mutual conductance than an 
element formed on the substrate without the Ta 2 0 5 thin film (2) deposited thereon. 
This is because the Ta 2 0 5 thin film (2) not only prevents Na and B in the silicon 
substrate from permeating into the semiconductor thin film (3), but also protects the 
surface of the substrate made of glass (1) to enable processing thereof with strong acid 
or strong alkali liquid. 
(6) Other embodiment of the Invention 

The present invention is also effective for a structure in which an inorganic 
insulating thin film is formed on a surface as shown in Fig. 2. For the amorphous 
substrate (1), in addition to a boron silicate glass, it is effective to use other various 
types of glass, melted quartz, ceramics such as alumina, or the like. Further, for the 
insulating thin film (2), in addition to Ta 2 0 5 , it is effective to use Si0 2 , Si 3 N 4 , alumina, 
or an inorganic insulator using each of those as its main component. Further, as the 
semiconductor thin film (3), in addition to polycrystalline silicon, it is effective to use 
amorphous silicon, single crystal silicon, or other various compound semiconductors. 
In addition, the method of forming the insulating film and that of the semiconductor 
film may be methods other than those mentioned above, such as a vacuum evaporation 
method, a CVD method, etc. 
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(4) Brief Description of the Drawings 

Fig. 1 and Fig. 2 are sectional views each showing a structure of the present 
invention. 

1, 4 amorphous substrate 

2, 5, 8 inorganic insulating film 

3, 7 semiconductor thin film 
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